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Standing Crops of Fish in Iowa Ponds' 
By KENNETH D. CARLANDER AND ROBERT B. MOORMAN 
The fish populations of 42 Iowa ponds have been estimated for 
various reasons in the last 10 years by the Iowa Cooperative Fish-
eries Research Unit (Table 1). Although the data on some of the 
ponds have already been published (Fessler, 1950; Fredin, 1950; 
Carlander, 1951, 1952; Ruhr, 1952; Lawrence, 1952), it seems 
desirable to summarize the results. 
Most of the estimates were made by the marking and recapture 
technique. The pond was seined with a 50 to 70 foot seine and all 
fish were marked by clipping off a fin and were returned to the 
pond, until about one-third of the fish taken in the seine hauls 
have already been marked. In ponds under Y2 acre, 2 or 3 good 
seine hauls were usually sufficient. Further seining was then de-
layed until at least the next day to permit the marked fish to re-
distribute themselves. The population was then estimated by sein-
ing 3 or 4 times and using the formula: 
P =en 
m 
where P = population estimate 
c =catch 
n = number of marked fish in pond 
and m =number of marked fish recaptured 
In some cases the Schumacher and Eschmeyer ( 1943) formula 
was used but this is just a modification of the above formula and 
gives similar results. Traps were used in addition to or instead of 
seines in a few of the ponds. Many factors may affect the accuracy 
of these estimates (Fredin, 1950), but in most cases the estimates 
are believed to be quite close to the true population figure. In 
a few ponds, more than one estimate was mad~ (Table 2) and 
the variation between the estimates is believed to be due more to 
sampling variation than to actual changes in the population. 
These estimates were averaged for each pond in deriving the 
standing crop in pounds per acre given in later tables. 
Population estimates on 10 ponds were made by treating the 
'Project 37. Iowa Cooperative Fisheries Research Unit sponsored by the 
Iowa State Conservation Commission and the Industrial Science Research 
Institute of Iowa State College, with the cooperation of the Fish and 
Wildlife Service, U. S. D. I. 
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Table 1. CT> CT> 
Iowa ponds where fish populations have been estimated by marking and recovery techniques or by rotenone 
0 
Population status 
Pond Owner T R Section Area Dominant species 
County number' (acres) Year if not balanced' 
Boone F -31 Schull 83N 2SW 16 0.8 1948 Bullhead 
Davis F -7 Harris 68N 14W 5 0.4 194S Bluegill- ...... 
Bullhead 0 
F -S State 70N 12W 4 0.1 194S Bluegill ::E 
F -9 White 6SN 15W 11 0.75 194S Bluegill > 
Jasper p -1 Jensma 7SN 20W 25 0.37 Bullhead > 0 Jefferson F -32 McCormick 72N SW 30 0.4 1948 Bullhead- > Goldfish t:' 
F -33 Sandell 72N 9W 1 0.6 1948 Balanced M 
F -34 Krumholtz 73N SW 31 0.3 194S Bass a:: 
F -35 Adkisson 71N IOW 5 0.2 194S Bass ....:: 
F -36 F. Johnson 72N SW 13 0.2 194S Balanced 0 
Lucas F -1 May 71N 21W 13 0.5 194S Bluegill '-::! 
F -2 C. Smith 71N 20W 4 0.6 194S Balanced (Fl 
F -4 Yocum 71N 22W 13 3.0 194S Bluegill 0 ...... 
Marion F-15=M-12 Bye 75N 20W 22 0.3 194S, 50, 51 Balanced M z F-16=M-5S Vogelaar 76N lSW 15 0.6 194S Balanced 0 
F-17=M-25 Holland 75N 21W 11 0.6 1947,50 Bass M 
F -18 J. Shivvers 75N 21W 12 0.2 1948 Balanced 
F -19 Harp 76N 20W 10 0.6 194S Crappie-
Bullhead-
Bluegill 
F-20=M-9 Blom 76N lSW 25 0.3 1948 Bullhead 
M-2 Avery 74N 19W 13 0.36 1950 Balanced ~ M-6 Blackman 74N 19W 31 0.7 1950,51 Balanced ?--M-13 Chambers 76N 21W 23 0.33 1950 Bluegill-
Bullhead Ol (;;) 
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Table 1 (Continued). .... ~ 
Iowa ponds where fish populations have been estimated by marking and recovery techniques or by rotenone t.11 ~ 
Population status 
Pond Owner T R Section Area Dominant species 
County number' (acres) Year if not balanced' 
M-14 Coffman 74N 20W 29 0.5 1951 Balanced 
M-16 Den Adel 77N 18W 16 0.7 1949,50,51 Bullhead 
M-18 Fee 75N 20W 9 0.4 1951 Balanced 
M-28 L. Johnson 74N 20W 12(NEy.!) 0.6 1947, 48, "1 
49, 50,51 Balanced ..... i:n 
M-29 L. Johnson 74N 20W 12(SEy.!S) 0.3 1947 Bullhead :::i: 
M-30 L. Johnson 74N 20W 12(SEy.!W) 0.3 1947,51 Balanced ..... 
1950 Bluegill- z 
following ..... 
winter kill 0 
M-37 Murphy 76N 20W 20 0.3 1951 Bass- ~ 
following :> 
winterkill 'ti 
M-41 Roorda 77N 18W 33 0.6 1949 Bullhead 0 z M--13 L. Shin·ers 75N 20W 7 0.2 1950.51 Balanced t:l M--14 R. Shivvers 75N 20W 6 0.4 1947;49,51 Balanced i:n 
M-45 D. Smith 75N 20W 23 0.3 1950,51 Balanced 
M-46 E. Smith 74N 20W 15 0.1 1959,51 Over-
crowded 
M-51 Trent 74:\' 21W 32 0.8 1951 Balanced 
M-55 Von Zommeron 77N 18W 35 0.4 1950 Bullhead 
M-60 Worthington 77N 20W 32 0.4 1951 Balanced 
p -2 Ike's 75N 19W 11 4.8 1950 Balanced 
Marshall p -3 Ruth 84N 17W 32 4.5 1949 Buffalo 
p -4 Williams 84N 18W 24 ca.3.0 1952 Carp 
Story p -5 Durrell 85N 23W 28 1.0 1947 Balanced Ol Wayne F -3 Berner 68N 20W 31 1.5 1948 Bluegill Ol 
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662 IOWA ACADEMY OF SCIENCE [Vol. 63 
pond with rotenone and picking up all the dead fish. Not all the 
dead fish are found since some of them sink in the deeper waters 
where they are not seen (Carland er and Lewis, 1948) . Where 
possible, therefore, fish were marked prior to the rotenone treat-
ment so that the proportion of fish recovered could be estimated. 
Marking and recapture estimates using seines gave estimates very 
similar to the estimates secured by rotenoning the same populations 
for 3 bluegill, 1 white crappie, 1 golden shiner, 1 bass, 1 orange 
spot sunfish, and 2 bullhead populations (Table 2). The rotenone 
estimates were much higher than the marking and recapture esti-
mates for 1 goldfish and 5 bullhead populations. Apparently part 
of the bullhead population consistantly avoids the seines. Where 
both marking and recapture and rotenone estimates are available, 
only the latter were used in Tables 3 and 4. 
Table 2. 
Population estimates, in numbers of fish per acre, for ponds 
where more than one estimate was made 
Type of 
Pond estimate 
number Date used' Bluegills Bullheads Others 
F-20 7/20/48 Sch 2,561±15% 
7/21/48 R 5,947 
7/21/48 Rp 6,540 
Goldfish 
F-32 8/11/48 Sch 1,080± 7% 1,395±12% 
8/11/48 R 778 1,685 
8/ 11/48 Rp 1,465 2,265 
M-6 7/15/50 Sch 2,166±64% 
8/ 8/50 Sch 2.010±41% 
8/ 3/51 p 1,199 
8/21/51 Pa 2,430 
8/24/51 Pt 3,693 
8/27/51 p 2,740 
Orange Spot 
Sunfish 
M-13 8/11/50 Sch 2,220±25% 378±87% 891±65% 
8/17/50 Rp 1,863 10.638 783 
M-16 8/16/49 Sch 5,436±38% 
8/18/49 R 11, 751 
Footnote to Table l~page 661. 
1 Numbers preceded by F are the numbers used by Fessler 1950 and 
Fredin, 1950: those with M by Moorman (additional data in' PhD thl'sis 
on file in low8. State College library); and with P are miscellaneous 
ponds ( P-2 being reported in Ruhr, 1952; and P-3 in Carlander, 1951). 
2Balance determined as by Swingle, 1945. 
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Table 2 (Continued) 
·--·----------
Bass 
M-25 6/16/50 Sch 328± 4% 821±33% 
7/22/50 p 110 657 
8/16/50 p 28 983 
M-29 8/12/47 Sch 1.888::'::: 10';~ 
White Crappie 
4,502±20% 600± 8% 
10/23/47 Sch 799:::7: 7~0 999± 4% 153± 6% 
10/23/47 Rp 956 5,125 143 
Golden Shiner 
8/12/47 256±17% 
10/23/47 303± 4% 
10/23/47 '.!90 
M-30 5/28/50 Sch 390± 14'"~ 167±58';~ 
7/12/50 Sch 57,3+ 6'~ 203±15% 
M-41 8/16/49 Sch 5,370± 7% 
8/17/49 Sch 1,625± 9% 
8/16/49 Ps 5,603 
8/17/49 Ps 1,611 
8/18/49 R 5.621 
M-51 6/15/50 Sch 1,091±20% 
8/19/50 p 5,036 
8/19/50 Ps 1, 115 
Bass 
P-1 5/15/50 Sch 494 ±: J<jj, 2.730± 3~/o 57± 5SI,; 
5/15/50 Rp 510 5.867 59 
'Sch=Schumacher and EschmPvcr formula, gi,·ing standard error of estimate. 
P =simple Petersen-type cstirnate. 
Ps =Petersen type, basrd on size groups. 
Pa =Petersen type with recovery by angling. 
Pt =Petersen type with recovery by trapping. 
Rp =Rotcnone. with estimate usin~· rnarkecl fish. 
R =Rotenont>, actual pickup only. 
Standing crops in pounds per acre (Tables 3 and 4) were esti-
mated by multiplying the estimated numbers of fish per acre hy 
their average \1·eight. In each pond the lengths of the fish were 
measured when the fish were marked or when picked up after 
rotenoning. :t-.fany of the fish \1-cre also weighed so that the 
length-weight relationship could be detcm1ined for converting 
average lengths to weights. 
In balanced bluegill-bass populations, the bluegill standing crop 
was usually over l 00 pounds, and the _13 estimates m·eragcd 173 
pounds (Table 31. Pond M-18, \1ith the low standing crop of 41 
pounds of bluegills per acre, was continuously turbid with fine 
suspended clay which probably kept it low in productivity. The 
population was in balance, however, with reproduction of both 
bass and bluegills. Pond F-18, with a standing crop of 55 pounds 
of bluegill per acre, was also exccssi,ely turbid. The reason for 
the low standing crop in pond M-28 (52 pounds) is not evident 
at this time. 
5
Carlander and Moorman: Standing Crops of Fish in Iowa Ponds
Published by UNI ScholarWorks, 1956
6fi4 IOWA ACADEMY OF SCIEI\CE [Vol. 63 
Table 3. 
Standing crops of fish, in ponds per acre, in Iowa ponds stocked only with 
largemouth bass and bluegill. 
Estimate Bluegills Bass 
Pond 
number 
--------··--- Lepomis Micropterus Total 
Date Method1 macrochirus salmoides 
Balanced Populations 
F-17=M-12 
M-14 
M-18 
M-28 
M-44 
M-45 
M-51 
M-60 
F-2 
F-15 
F-18 
F-33 
Too many bass 
F-17=M-25 
F-34 
F-35 
7/20/23/48 
7/14/50 
6/14/50· 
6/17/50 
6/29-7 /1/49 
8/ /51 
7/13/51 
6/15,8/19/50 
7/12/51 
6/17, 18/48 
7/20, 22/48 
7/22,23/48 
8/11, 12/48 
Mean 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
7/11, 12/47 M 
7 /20, 23/48 M 
6/16, 7/22,8/16/50 M 
8110,11./48 M 
8/12, 13/48 M 
Mean 
Too many hluC'gil! 
F-9 6/29,30/48 
M-37 8/3/51 
M 
M 
182 
236 
104 
41 
52 
441 
235 
144 
422 
102 
143 
55 
97 
173 
266 
182 
49 
96 
fi6 
132 
21 
32 
38 
18 
t 
T 
t 
t 
t 
41 
t 
1 
34 
10 
34 
25 
37 
38 
80 
14 
34 
41 
7 
*including 3 pounds of golden shiner, Notemigonus crysoleucas. 
·•·•including 2 pounds of black bullheads. I ctalurus melas. 
tprescnt but no estimate made. 
1 mark and rt'capture. 
220 
254 
104t 
41t 
521 
441t 
235t 
187** 
422t 
103 
180* 
65 
131 
187 
305** 
220 
129 
110 
100 
173 
28 
34 
When other species were present (Table 4), the standing crops 
of bluegills were usually less than in ponds with only bass and 
bluegill. The ponds with balanced populations, i.e. with both 
bass and blul'gills reproducing, often had good standing crops of 
bluegills. Three of the estimates were over 150 pounds per acre 
and in an additional pond (M-2) the bluegill plus the crappie 
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standing crop exceeded 100 pounds. Ponds F-16, F-36, and M-43 
(with standing crops of bluegills of 34, 13 and 9 pounds per 
acre respectively) were all listed as very turbid. None of the ponds 
with over 100 pounds of bluegills per acre was unusually turbid. 
Pond P-2 was in an old mining pit and not expected to be as 
productive as an a\-crage farm pond. 
Bluegill standing crops in the ponds listed as overcrowded with 
bass (Table 3) were not much below those in ponds with balanced 
populations. The ponds overcrowded with bluegills or with bull-
heads and other species usually had 30 to 75 pounds of bluegills 
per acre and 90 pounds per acre (pond M-29) was the highest 
estimate. In these ponds the bluegills were mostly small and 
fairly high percentages may have been below the 3-inch size which 
was generally used as the lower limit in the population estimate. 
It is also likely that in these ponds overcrowded with bluegills, 
competition and slow growth prevent the standing crop from 
being so high as in uncrowded bluegill populations. 
Population estimates for bass were difficult to secure and most of 
these estimates arc probably subject to considerable error. The 
seine is not an effective device for capturing bass and bass once 
marked were often not recaptured. Pond M-46, one-tenth acre in 
size, offered evidence of the low efficiency of the seines. Two large 
bass were captured and marked. Two clays later only one of these 
was recaptured in 3 seine hauls, each of which covered 80 to 90 
percent of the pond. No other bass were seen in these hauls. Most 
of the bass in the highest estimate, Pond F-17 in 1950, where the 
standing crop was 80 pounds per acre, were yearling bass 3 to 6 
inches long. 
Standing crops of bullheads were as high as 653 pounds per 
acre and six ponds had over 200 pounds of bullheads per acre. 
Only one of the ponds with owr 200 pounds of bullheads was 
known to have largemouth bass. 
In the pond with the highest total standing crop, 1,235 pounds 
per acre, much of the poundage was composed of buffalo. The 
high standing crop of buffalo and of the bullheads is probably 
associated with the fact that their food chain is fairly short 
(Thompson, 1941; Carlandcr, 1955). 
This last month, the winter kill on l\1cFarland's Lake, a 4.4 acre 
pond northeast of Ames, gave us an additional estimate of stand-
ing crop which can be added to the previous data. This kill also 
illustrates a use to which such data may be applied. On March 31, 
1956, the fishery management class picked up and weighed all the 
dead fish which could be found on the lake. A total of 75 pounds 
of largemouth bass and 66.6 pounds of bluegills per acre were 
picked up. This must be considered a minimum estimate of the 
standing crop since the weights of some of the fish were light be-
7
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"' 
"' Table 4. "' 
Standing crops of fish, in pounds per acre, in Iowa ponds with species other than largemouth bass and bluegill. 
Pond Estimate Black 
number Date Method2 Bluegill Bullhead Other1 Total 
Balanced Populations ...... 0 
M-2 8/10/50 Rp 46 a+ b58 104+ ~ 
M-6 7/15, 8/8/50 M 1 i7 a+ b+ 177+ > 
8/3, 21, 24, 27/51 M 184 a+ b23 207+ > 0 M-43 7/20/50 M 9 26 a28 63 > 
F-16 7/19, 20/48 M 34 36 al b3 c3 77 ti trl 
F-36 8/9, 10/48 M 13 al 1 b46 70 ~ 
P-5 July '47 M 190 a4 b53 cl5 d27 289 -<: 
P-2 July-Aug. '50 M 22 18 a22 c7 69 0 
'rJ 
Mean 84 27 al3 b37 c8 d27 132 Ul 
0 
Unbalanced ...... trl 
M-13 8/17/50 Rp 63 351 e35 449 z 
M-16 8/18/49 R 653 653 0 trl 
M-29 Oct. '47 Rp 90 208 bl9 c12 329 
M-30 Aug. '47 M 78 123 201 
5/28, 7/12/50 M 65 43 108 
M-41 8/18/49 R 288 288 
M-46 7 /21/50 R 50 124 174 '=2 
M-55 8/14-16/50 R 128 128 ?-
"' 
"" 
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P-3 9/24-30/49 R 
P-1 May, 1950 Rp 
P-4 5/24/52 R 
F-1 6/16, 17/48 M 
F-3 6/17, 18/48 M 
F-4 6/16, 18/48 M 
F-8 6/30, 7!1/48 M 
F-31 8/5, 6/48 M 
F-19 7/21, 22/48 M 
F-7 7/1, 2/48 M 
F-8 July, '47 M 
F-20 7/19, 20/48 M 
Mean 
1 a. Largemouth bass 
b. Crappies, Pomoxis annularis and P. nigromaculatus 
c. Green sunfish, Lepomis macrochirus 
cl. Golden shiner 
c. Orangespot sunfish. Lepomis humilis 
f. Buffalo, I ctiob us megastomatobus 
g. Carpiodes spp. 
Table 4. (Continued) 
-
7 9 al7 b20 f1017 g63 
h41 i53 jlO 1,235 
29 319 a8 357 
7 f63 h75 145 
43 73 a7 k79 202 
16 11 a4 c27 58 
37 33 c2 72 
57 146 205 
236 b24 c28 288 
71 46 a3 b31 151 
31 16 b5 d2 57 
188 c2 h40 i20 250 
134 134 
49 157 a8 bl 7 cl4 c\2 e35 f540 
g63 h52 i3 7 j 10 k79 274 
h. Carp, Cyprinus carpio 
i . Channel catfish, Ictalurus punctatus 
j. Yellow bass, Marone interrupta 
k. Goldfish, Carassius auratus 
'M=mark and recapture; R=rotenone; Rp=rotenone with a 
marked sample to estimate percentage recaptured. 
...... 
<.o 
c..n 
..:'.! 
"1 
...... 
Ul 
::r: 
-z 
...... 
0 
:E 
> 
""' 0 z 
t) 
Ul 
°' 
°' ..._, 
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cause of decomposition and because an unknown number of dead 
fish may have been on the lake bottom. Furthermore, it is not yet 
known whether all fish were killed. Since the poundage of bass 
picked up was more than the standing crop in most other ponds, 
it is probable that the kill of bass was complete. The poundage of 
bluegills, however, is below that expected, on the basis of comparison 
with other ponds and, therefore, it is probable that the kill of blue-
gills was not complete. These comparisons are the best clues as to 
the severity of the fish kill until the numbers of surviving fish may 
be estimated by intensive fishing with nets, electric shocker, or 
other devices. 
SUMMARY 
Standing crops of fish in 42 Iowa ponds, estimated by rotenoning 
or by marking and recapture techniques, ranged from 28 to 1,235 
pounds per acre. Standing crops of over 300 pounds per acre were 
usually the result of an abundance of bullheads or buffalo, which 
have a short food chain. Bluegill populations were generally over 
100 pounds per acre unless there was heavy competition from other 
species of fish or unless the pond had a high clay turbidity. Large-
mouth bass populations were difficult to estimate. The largest 
standing crop of bass, 80 pounds per acre, was in a pond with an 
abundance of yearling bass. 
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